Adrenomedullin in the kidney-renal physiological and pathophysiological roles.
Adrenomedullin (AM) is a potent vasodilatory peptide originally discovered in human pheochromocytoma tissue. AM and AM gene expression are widely distributed in the cardiovascular system, including the kidney. The co-localization of AM and its receptor components such as calcitonin receptor-like receptor (CRLR), receptor activity modifying protein (RAMP)2 and RAMP3 in the kidney, heart, and vasculature suggests an important role for the peptide as a regulator of renal, cardiac, and vascular function. Indeed, in addition to its cardiovascular effects, AM has renal vasodilatory, natriuretic, and diuretic actions. Consistent with these observations, immunohistochemical studies revealed that AM is stained in the collecting duct, distal convoluted tubules, vessels, and glomerular mesangial cells, endothelial cells and podocytes. Plasma AM levels are increased in patients with renal impairment in proportion to the severity of the disease. Previously we and other investigators showed that two molecular forms of AM, AM-glycine, an inactive form, and AM-mature, an active form, circulate in human plasma. Urine also contains both forms of AM; however, the AM-mature/AM-glycine ratio is higher in urine than in plasma. Interestingly, plasma AM-glycine and AM-mature levels are increased in renal failure, whereas urinary AM-glycine and AM-mature are decreased in this condition. These results indicate that the origin of urinary AM is different from that of plasma AM. Experimental studies showed that the renal tissue AM-mature/AM-glycine ratio is higher than that in plasma and urine. In addition, renal tissue concentrations of AM are increased in severely hypertensive rats. Considering that AM has antiapoptotic, antifibrotic, and antiproliferative effects, the increase of AM in renal disease may be a protective mechanism. In fact, AM gene delivery or long-term AM infusion significantly improved glomerular sclerosis, interstitial fibrosis, and renal arteriosclerosis in several malignant hypertensive models. This review describes the biochemistry, physiology, and circulating levels of AM and also discusses what is known about the pathophysiological role of AM in renal disease.